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In working out a Federal white pine blister rust control program, 
it is necessary to give consideration first, to the importance of the 
white pines involved; second, to the amount of damage which the blister 
rust disease is doing, or is capable of doing in such stands; third, to 
the methods, costs, and effectiveness of cotrol measures; fourth, to the 
progress which has already been made in connection with the problem: fifth, 
to the amount of work which remains to be done in the future and the ways 
and means of carrying out such work. 


VALUE OF WHITE PINE 


Representatives of the Forest Service, the States, and of other in- 
terests are present at this conference and a discussion of the economic im- 
portence and the present and potential future value of the white pine crop 
Will largely be Left to them. My own reference to this part of the problem 
will accordingly consist only of a general summary. 


In the white pine blister rust problem we are concerned not only 
with the present immediate emerzency , but even mre with the forest condi- 
tions of twenty, fifty, and a hundred years or more from now. By protect- 
ing the young reproduction and second growtn pine in the pine-growins areas 
we are providing for the forests of the futures Accordingly, it is these 
areas to which we must give primary consideration. 


(U.S. Map (A): Distribution of Vhite Pines) 


There are three commercially important and valuable species of pine 
susceptible to blister rust growing in the United States. These are the 
eastern white pine ranging, as shown on the map, from Maine south to Georgia 
and west to Minnesota, western white pine centering in Idaho and extending 
into Montana, Washington, and northern Oregon, and sugar pine widely distri- 
buted in California and southern Oregon. 


The stumpage value of the present mature stands, and the value of the 
annual lumber cut are important as showing the future natural resources 
which are menaced by the blister rust disease. I believe that a Forest Ser- 
vice estimate shows saw timber of 5-leaf pines in the United States amount~ 
ing to over 69-1/2 billion board feet. In the Eastern pine area there are 
over 1451/2 billion board feets the western white pine shows a stumpage of 
19,500,000,000 board feet; and the sugar pine showsa stumpage of 35,500,000,- 
000 board feet. The total 69,500,000,000 board feet had a stumpage value in 
1932 of over $400,000,000. This stumpage value, it is true, is calculated 
at a considerably higher rate than could probably be used at the prices of 
1934, but the forest acquisition and management policy of the Department is 
based on the assumption that the present depressed timber sale values rep- 
resent an abnormal and temporary condition. 
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The Census of Manufactures for 1929 shows an annual production of 
eastern and wegtern white pine and sugar pine valued at $52,321,701,38. 
This includes 1,247,878,000 oconrd feet of erstern and vest2rm white pine 
valued at $29,87 per M at the mill, a total value of about $37,274,115.86. 
This value of white pine at the mill was $4.21 per M greater than in the case 
of eastern and southern yellow pine, and $2,40 greater than for western yel- 
low pine. The Census also shows that the quantity of sugar pine milled was 
549,294,000 board feet, and that it had a vaiue of $15,047,585.52 or $43.08 
at the mill. The mill value of sugsr pine was $17.39 greater than that of 
western yellow pine and was higher than the mill value of any other lumber 
cut in the United States with the exception of ash end walnut. The mill 
value of all lumber has since greatly decreased, but the value of white 
and sugar pine lumber has romained higher than that of other trees. In 
Idaho for cxample, in 1932, white pine average’ $23.84 per M and ponderosa 
pinc $14.30. 


It should further be pointed out that the ultimate stumpage and mill 
valuations of pine land represent only 2 part of the importance of the trees 
concerned... White pine is used for highly specialized manufactured articles 
such as patterns in machine shops, matches, vainted furniture, and interior 
millwork, and the manufactured value of suck products is very high. The 
trees are of scenic and recreational importance in many parts of the country 
and are of value in the prevention of soil erosion, the protection of water- 
sheds, and from the standpoint of maintainirg an adequate supply of fish 
and game. These intangible assets are inestimable in dollars and cents, 
but are recognized as of tremendous importance in different sections of the 
country. 


On account of the slow persistent nature of the white pine blister 
rust, however, we are even more interested in the white pine acreage and the 
potential white pine crop of the future than in the value of the present 
standing timber.~- To determine areas in which the present stocking is suffi- 
ciently dense tc make the maintenance of white pine on that tract important, 
certain standards have been set up in consultation with responsible foresters 
and based on their experience with developing forest areas. 


Based on these standards, recent surveys, many of them carried out 
during the past summer, showed that the commercial pine acreage and repro- 
duction covers the total of 14,200,000 acres. Of these, 7,600,000 acreg 
are in the Northeastern States, 1,100,000 acres in the Southem Appalachians, 
600,000 in the Lake States, some 2,700,000 acres in the Western white pine 
territory, and 2,200,000 acres in the sugar pine area (including the limited 
western white pine stands of Oregon with the s.gar pine figures). 


The question now arises especially in tne Eastern States as to how 
much of the young growth will ever reach size for cutting as compared with 
what will be burned and cutover on land clearonce programs or made valueless 
by pasturing or being crowded out by more ranidly growing and less valuable 
trees. In the Northeastern territory at least, practically all of the mer- 
chantable 5-leaf pine now present is second growth and represents timber 
which has reached maturity through the vicissitudes of varying agricultural 
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programs and fire conditions of the past 50 years. The 14,500,000,000 board 
feet of Hastern white pine previously referred to has thereforé practically 
all reached maturity under such conditions. Oving to agricultural conditions 
in the Northeast, and the development of agriculture in the Mississippi 
Valley, it appears that when the young reproduction reaches harvesting size, 
it will be covering even more acreage than that on which pine is now growing, 
provided protection is established. The trend in these areas is predominant- 
ly toward forests and away from new agricultural developments on marginal 
lands. Since the western white pine crop is at present the only mom 
profitable use for much of the land in the Inland Empire, every effort is 
sure to be made to keep that region in pine production, 


ECONOMIC IMPORTACS OF BLISTER RUST 


History: We now come to the nature of the blister rust and the dan 
age it causes. Blister rust was first found in Europe in 1854, probably 
having originated in Asia. It reached the United States about 1898 and was 
found in New York in 1906 on Zuropean black currant; and in New England on 
native pines in 1915 and 1916. It was accidentally introduced into Brit- 
ish Columbia about 1910 and was discovered at Vancouver ard in western 
Washington in 1921. 


Since its introduction, this destructive fungous disease has become 
established in 21 of the 35 States in which the white pines occur, as shown 
in orange on this map. 


(Map B): Range of White Pines and Blister Rust in United States. 


Life Cycle: The’ disease lives alternately on the white or 5-needled 
pines and on wild and cultivated currants and sooseberries, commonly called 
Ribes.- It is communicated between host plants by wind-borne spores. It 
spreads from pine to Ribes for distances up to 150 miles or more, but the 
spread from Ribes to pines in damaging amounts ts usually not over 900 feet. 


(Chart C): How Blister Rust Destroys White pine. 


The disease cannot spread from pine to pine, and plants other than 
pines and Ribes are not attacked. Therefore, control of the disease is ob- 
tained by the eradication of all Ribes within 900 feet of white pine, ex- 
cept in the case of especially susceptible species of Ribes or high con- 
centrations when a wider protective zone is needed. 


Damage: The white pine blister rust is an insidious disease which 
develops in the pines slowly but continuously. The young cankers on pine 
are not apparent for several years even though present in large numbers so 
that by the time the effect becomes distinctly apparent on the trees they 
are doomed. The rapidity of tree killing decreases with the gize of tree 
but increases with the intensity of infection. The most rapid damage is 
done on reproduction and young growth. Larger trees, esp cially those 
which have reached merchantable size, may persist twenty or more years af- 
ter infection. This, of course, is governed to a very large extent by the 
intensity of infection, the lightly infected trees persisting much longer 
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than the trees of similar size which are attacked at many points. Under” 
conditions of light infection, virgin timber or second grcvth pine which is 
ready for cutting,may escape setious damage except when such factors as 
market conditions and management plans for the forest delay harvesting. 
However, since the disease is accumulativé in effect the period of time 
that any mature timber can stand after infectlon without danger of commercial 
loss is necessarily governed by the intensit: of infection. 


Blister rust is very destructive to white pines both in Burope and 
in this country. Moir in 1920, Spaulding in 1922, and Boyce in 1925 studied 
the blister rust in Great Britain, Belgium, France, Switzerland, and Den» 
mark, and confirmed the conclusions already reached by European foresters 
that P. strobus is being exterminated by this disease in western Europes 
Moir wrote, "The blister rust is gradually driving the white pine out of 
Europe. Often over 90 percent of the trees in plantations are infected and 
frequently one-third have been killed by the blister rust. Mature trees are 
also fatally attacked as shotm on eastern white pine in Sweden and France, 
and western white pine in Scotlend." 


In the United States losses vary from 1 to 100 percent in local 
areas. The first infection area studied vas at Kittery Point, Maine, where 
infection had reached 24 percent by the time protection was started in 1916. 


snell carried on extensive studies of the damage caused by blister 
rust in the Adirondack region several years agoe He studied 14,754 trees on 
16 plots in different parts of the region and found an average of 35.5 percent 
of the trees infected. The percentage of infection on the different plots 
ranged from 1.5 percent to 96.2 percent. Ten and seven-tenths percent of 
the trees were dead, and 19.3 percent were doomed to die, making a total 
potential mortality of 30 percent. In 1931 Snell reporte* that on his Kelm 
Mountain plot, of the 1,140 trees on two acres,. 96 perce..t have been intect— 
ed, 69 percent are now dead, and 18 percent are doomed to die, which vill 
make the mortality 87 percent. It vas estimated that this stand, part of 
which was pure pine and part mixed with hardwoods, if undisturbed would have 
produced from 60,000 to 70,000 board feet of lumber on the two acrese I[n- 
stead, this promising pine area is now actually a hardwood stand. 


As a result of Doctor Snell's studies of blister rust damage in the 
Adirondack region he concluded that the white pine blister rust is a seri-~ 
ous proposition on white pine land in Nev York, that the damage to stands 
under 25 years of age is high, and that the reproduction may be and usually 
is, entirely destroyed. His observations shoved that in young trees under 
five years of age the proportion of dead and cing trees vas 100 percent in 
the plots studied. his percentage was less in the case of the older trees 
as it takes longer for the disease to kill trees of large size oving to the 
distance of the needles from the trunk and the larger circumference of the 
trunk. 


A comparison of the infection of normal pines with that of suppress~ 
ed and shaded pines shovs that normal dominant pines are more readily in- 
fected than the suppressed, shaded ard undersized treese Yor example, 

Snell found that 75 percent of 4,000 normal trees studied had become infect- 
ed as compared with 35 percent of the smaller suppressed trees in the same 
plots. The fact that the disense attacks the vigorous trees more severely 
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results in an unsatisfactory thinning, for the best groving and most promis- 
ing trees are destroyed, and the suppressed and less thrifty trees are left 
to compose the future stand. 


The 20 to 35 years the blister rust has existed in the pine regions 
of the United States has not been lone enough to allow it to cause wide- 
spread and spectacular dsmage. That stage has, of course, also been pre- 
vented by the extensive use of Ribes eradication as a control measure. Many 
unvrotected areas, however, show how severe its attack can be when pines and 
Rives are growing together or adjoining each other. Among the examples of 
this which have been studied in detail are the Moxie Gore plantation in Maine, 
with 93 percent infection on one acre; a Newbury, Vermont, area where strip 
lines showed over 24 percent infection and 6.4 percent dead on 124 acres; 
Tilton, New Fampshire, 58 percent infection with 890 cankers on 360 trees; 
Waterford, VYermont, 76 percent infection and 31 percent dead on 2.4 acres; 
Union County, Pennsylvania, two plots, 93 percent infection with an average 
of 51 cankers per infected tree: Pike County, Fennsylvania, one plot, 90 
percent infected; Becker County, Minnesota, one plot, 22 percent infected 
and 9.5 percent dead; Longmeadow Creek, Idaho, in 1930 showed 75 percent to 
100 percent infection on four acres, and 14 percent infection over the entire 
58 acres of the stand. At this location 83 cankers in 1923 had increased 
to 212,840 cankers by 1920, with Ribes lacustre and viscosissimum along 
the trees; Garibaldi, British Columbia, three plots studied in a large area 
where infection originated in 1913. The pines in the plot with many Ribes 
were 9° percent killed by 1931. ‘Those in the plot with adjoining Rives were 
66 percent killed by 1931, while those in the plot 100 feet from the nearest 
Ribes and nearly 900 feet from the Ribes concentration had 86 percent infection 
and 11 percent dead in 1931. 


Those aré of course limited areas which have been given special study 
and they do not represent a condition which has been reached over large exten- 
sive regions or arease Such general conditions are best shown by strip line 
surveys. One of these surveys was made in Maire just a year ago (i. e. in 
December 1933). In this survey all pines averaging 11 feet in height were in- 
spected on a rod-wide strip oa) 2 miles in length and extending through three 
unprotected townships in eastern Mainee Twenty-seven percent of the 5,369 
pines examined were found to be already fatally infected with blister rust and 
over 74 percent of the cankers on these trees originated since 1925. Of the 
known infection centers in the western white pine region, 1% originated in 
1923 and these had increased to 110 centers by 1932 of which several had coalesced 
into a serious general infection area near Clarkia, Idaho, covering over 50,000 
acres. These records give a good idea of the progress which the disease is 
making on unprotected areas. 


CONTROL 


The third primary factor in the blister rust problem is that of controll- 
ing the ruste 


Methods: Ag already stated, control consists of destroying the currant 
and gooseberry plants growing in or near the pine stands. 
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Location of White Pine: The first step in applying control measures is 
to determine the location of good white pine sites of suitable extent with the 
requisite pine stocking to represent commercial value and then to determine 
from general Ribes conditions whether protection is justified. This is done 
by making a rapid survey (wp to 2 percent) of the area. The white pine is 
located on maps and. data taken on general Ribes conditions. 


Standards of pine values: Control work is wmdertaken only in pine stands 
which meet the standard of being commercially valuable. Under these standards, 
an area in the Northeastern States is considered to have commercial pine value 
worth protecting from disease if it is covered by forest trees of which 20 
percent or more are white pine. 


In the Lake States, the requirement is that a stand must cover an area 
of 20 acres or more, and have either 200 trees per acre less than six feet in 
height, or 100 trees from 7 to 15 feet tall, or over 50 trees per acre more 
tan 1S feet tall. 


The stendard in the southern Appalachian region is 100 trees per acre 
under six feet, 80 trees of from 6 to 20 feet, 50 trees of 21 to 40 feet or 
3o trees over 40 feet tall. 


In the Western white pine region, the standard is in general 200 pines 
per acre of reproduction or 20 to 35 of dominant pole size, or 5,000 board 
feet per acre. In the sugar pine area, the standard is based on 15 percent of 
the trees over 15 inches D.B.H.e being sugar pine. 


All these limitations refer to naturel stands and are modified some- 
what in considering woodlots, plantations, and shelterbelts, ad also in lo 
cations where the potential value of the sites as pine-groving areas are es- 
pecially high. In the case of public parks and private estates, the ornament- 
al value of the pine is considered in each individual case. 


I have given these standards in considerable detail as foresters may 
wish to suggest modifications of them, and such modifications would material- 
ly affect the remaining acreage considered worth protecting. 


After pine of commercial value is located and recorded, the next stage 
is preeradication survey. This consists of a more detailed examination of 
the commercial white pine areas to subdivide the areas into blocks or work 
ing units, obtain data on the abundance of Ribes, topography and ground 
cover to cetermine eradicative methods to be used, locate camp sites, and 
determine the mumber of men and transportation requirements to do the job 
on é€ach working unit. Areas having no Ribes are eliminated. Areas having 
a few scattered bushes, localized groups, or numerous bushes generally dis- 
tributed are eradicated by hand metheds using scouts or crews in open 01 
close formation. Areas having dense concentrations of Ribes are eradicat~- 
ed by chemical or mechanical methods. Under some conditions it is frequent- 
ly possible to combine the location of white pine and the preeradication sur- 
vey into one operatione 


Hand Methods of eradication consists of uprooting the Ribes by hand, 
or if too firmly rooted with a suitable grub-hoe. Each block or working 





cr ce “ee edd ERE, 
EG Siam aot me ea the oF , 

Sera aya eh, mise abion eeGkh Kane wa ai rn | 

Wireds wie BA othes seen efor 45 eo fore DSi 3 Pte) oh se r. Se be 
ee male ated tees) «widely iene tem ae He hap cdcimg-ial . te ots ® 
as ‘i Fe iy Liles. aryl 5 LON LR a) ace Sh7 rap Wor a wy 

a tae! FS B20 t Soden vd beens REM: Pes, eM de. te ea ous 
id gd re Se ‘ * 4% $ ‘ kX «A we ~ r) ‘ r 


ae iy: | hes ih tae eek ae ale 


OOS we Nate. Teor |} kes 17 aeT% SO 
eM cl che poet? GOS pelt ip vee ie «eee “ ; * 
ce uy bi? feq Cal ry es > = ¢ ra ' ‘ 7 5 ; oor’ P wy - ‘ i ‘ ¥ 
? . | ) ee 
‘ re 1» Serese. -£ sf ¢ 3 : z nr iey + 
a % . i 1 " »f SH My 


Y of .) r ~ “re + Lae) ant * . g ° om % oy } ye ; ap ff if (i rp ee ¥, ‘ " sa y ’ a U 
Wat BS Cela bir ,oiiedtedlada bas: seosteenete .ee oshue pee ogy 
ytevract@ et gaits oft te dete Galdeled a geaee eee 


r: oy a oA . i ie et ae 
May men RS BG jaca ea tan os Ledtaml 
vee af y - ? 
pe ce ae nd i Tali. awit 
avenge Lmiie host sgag et Seca biemed at’ ete ome ie GRAlae ae 


Z ee oe alt 2 oh \ iw 


WEG lisare: ta tlatok vismriencu #9). Bb Sebeeta Rea REPO Ee. 55) 
et ae EL, motepol® ihew shoe ug ot Fo See ge ieee Pee Ge eee 
Necks ee ee: om Set , i “ a ; aa . a) / 
Peco OA Eat ws Bla Lene Senor tevreb cand et aol aN oe Paka = Sah woe ae uy 
















; id hedonal od, oly Se Miao a aed Atlee pee; 
; A AD bs, 2010 gkiit _*Z wrese rere): 
ss cepa vege oeke at atu [Nites Sy eek Site; ere Ps ie 
PORES 20 n. llipasstiod oh ny: a Gt, aie eaten shite el 
eae - aa Gens Btanol bev af 9% abut ite er ivagetitaG | Sythe 
Pr tee eX, et: pebeerebirsery. Rihana Soap ing Rath nee bids 
r po! Hoa. ‘ maga 8 etn RCE ax Be Wal 4 Key bi 
if 8 tg 
es hae ‘Soa ne ‘ , oS) 
hy Bs Ba a Bost bb povertc badasaad, 
/  aeape rt 2k 82 aeoktiiins copes 1 : 
se ‘ne ‘tas ton Haran. i am area 

















re van 

v > ee Ce is systematically covered-by crews consisting of three to five men and 
a stravboss. They locate and uproot the Ribes. String or paper trail is 
used to mark the eradication strips so that no ground is missed or needless- 
ly revorked. Paper trail is used generally in the northeastern States, and 
string trail mostly in the other sections. These hand methods are suitable 
for the Eastern United States and are also used in upland types in the Yest- 
ern United States. 


Chemical Methods are restricted to western areas having dense con- 
centrations of Ribes where hand methods are impracticable or too expensive. 
They consist of killing the Ribes by treatment with chlorates or ammonium 
sulfocyanate. These chemicals are sprayed on top of the bushes and arovnd 
the crowns and adequate quantities effectively kill the Ribes growth. This 
method is used in stream type in the Western white pine region which con- 
tains a dense growth of Ribes mixed with brush. This type forms only 6 to 
8 percent of the acreage. Recent.tests have indicated that cutting off 
the top and using Diesel oil or other chemicals on the crown have some ad- 
vantages for use in dry sites in the West. 


Mechanical hiethods in so far as developed, consist of the use of a 
bulldozer (a tractor with specisl blade for uprooting brush) and thus far 
are restricted to areas of dense Ribes growth in the Western white pine re- 
gion which are accessible to a tractor. Ribes and other brush is uprooted 
by the bulldozer and pushed into windrovs where it is later burned. The 
ground is then sowed to forage grasses and the type converted from brush 
into a permanent meadow type. This largely prevents the reestablishment of 
Ribes from seeds that may germinate. 


Checking: Checking consists of a systematic examination of each con- 
trol area after it has been 6radicated of Ribes and while the crev is still 
‘working in the vicinity. This is done by trained men who determine whether 
the work is of the required standard of efficiency (usually alloving not 
over 25 feet of Ribes live stem per acre). If the work has not been done 
thoroughly enought the tract is covered again and corrective measures applied. 





3 
Le Initial control work must usually be follwgred by rewQgcing of these 


+}. areas one or more times at intervals of three te*fifteen yeays. Three such 
“yeworkings “are believed to be sufficient to carry a pine stand from youth 
“bo maturity except wnder conditions unusually favorable for Ribes growth. 

Control Costs: The labor cost of initial Ribes eradication in the 

Eastern United States may vary with local Ribes conditions from a few cents 
per acre to a dollar or more, but averages about 24 cents. The bordering 
protection zone sometimes means that from tvo to four times the pine acreage 
concerned must be protected. In New England the average labor cost is, as 
a result, about 47 cents for eack acre of commercial pine for the first 
working &nd should not exceed an average of $1.25 for the three workings 


necessary to bring the pine stand to maturity. 





In the Western white pine region the cost has varied from an aver- 

* age of 50 cents per acre in dense forest types to an average of $14+60 per 
acre in heavy—work stream-type areas with a net average of $3.62 per acre 
for all work up to 1932 inclusive. This includes all work performed during 
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the period required to develop, test and demonstrate the feasibility 

of control in this region. nder present conditions with comparable wage 
scale the initial work on all types can be done for a lower cost, with a 
maintenance charge of three cents to seven cents per acre per year for 
periodic reworkings of portions of the area where necessary throughout the 
white pine rotation. As will be seen later, the western write pine was 
covered at the rate of 3/4 of a man-day per acre during this past summer. 


Control Investigations: Progress in improving present control 
practices and obtaining cheaper methods of Ribes eradication depends both 
upon research work on the fungus, and woon control investigations dealing 
with the ecolozsy of Ribes and chemical and mechanical methods of destroy- 
ing these plants. Control investigations which were aimed at developing 
better control practices, at lower costs, have been cerried on as part of 
the control program because these activities are peculiar t6 this one prob- 
lem and are intimately connected with the practical application of control 
measures and seem to fit in best with direct field operations. In order to 
make progress in thig work it is necessary that these control investiga- 
tions be continued. 





Fundamental Research on the Fungus: Pesearch on the susceptibility 
of the various host plants under diverse climatic condition, the develop- 
ment of the stages of the fungus, its effect on pines and Ribes and other 
fundamental investigations have been and will presumably contime to be 
carried on by the Division of Forest Pathology of the Bureau of Plant In- 
dustry. 


Effectiveness of Control: At this point it sesms appropriate to 
review the evidence that these control measures, as applied under field 
conditions, are in fact effective in preventing blister rust damage. In 
order to determine this point, the Division runs strip line surveys through 
protected end unprotected areas or studies comparable plots in the same 
vicinity. Such a series of studies was made in the summer of 1929 and 
another has been carried on in the summer of 1934. 


Fortunately, it is possible to determine the year in which a pine 
becomes infected with blister rust with a fair degree of accuracy. In- 
fection takes place through needles and a pine in the Eastern States usu- 
ally bears its needles on any one part of a branch or twig only two to 
three years, the one in which that part of the twig was formed and the 
following year or two. Therefore, when a blister rust canker is found on 
part of the tree such as an internode formed in 1928 for example, we can be 
reasonably sure that that canker resulted from an infection wnich occurred 
either in 1928 or 1929. In the Yest, such determination is more complica- 
ted as the needles are held longer, but 2 fairly accurate dating cm still 
be made. The cankers formed prior to about three or four years before a 
set of cbservations is made can be and are recorded. The more recent ones 
cannot be listed of course as a blister rust canker usually cannot be posi- 
tively identified the first, second or third years after infection. 


A group of charts has been prepared shoving the results of these 
1929 and 1934 surveys. 


Fe 


i » The first (Chart D) is a comparison of the protected and unprotected 
s studied in 1924. The red line graphically represents the mumber of 
ster rust cankers developing on each hundred trees each year in the un- 
rotected plots. It will be observed that the number kept right on increas- 
ing except for irregularities due to differing “eather conditions each sea- 
son, end that by 1931 those trees were developing 18 cankers on every hun- 
dred trees examined each year. 


_ The blue line represents the trees of the protected areas. The Ri- 
bes eradication period is shown here (pointing) ,extending from 1923 to 
1929. The number of new cankers dropped down to almost nothing after e- 
radication. 


The effect of Ribes eradication in the protected areas studied both in 
1929 and in 1934 is shown in the next chart,, (Chart E), where the year of 
Ribes eradication is shown by the vertical green line and the years before 
fi » end after eradication are numbered below. It will be observed that can- 

ker formation almost entirely ceases when most of the Ribes are destroyed. 
These plots were given no special going over and merely represent standard 
routine Ribes eradication areas, studied from five to ten years after the 
eradication work. 


The conditions resulting in the field are indicated on this next 
chart. (Chart F), which shows the cumulative effect of infection, Of course 
Ribes eradication cannot cure the cankers already formed, and nearly all of 
these go on increasing in size until the tree is finally killed five to twenty- 
five years later. The blue lines on this chart represent the areas given 
Ribes eradication from 1918 to 1925 and from 1923 to 1929 respectively. The 
cankers kept on forming until there were about 25 cankers ver one hundred 
trees, at which time the Ribes in the vicinity vere taken out. Since then, 
new cankers have not been developing in the protected areas as they have in 
the unprotected which are represented by the red line. By the time the 
latter were exathined there were already 70 to 85 cankers per 100 trees and 
they are still increasing. 


A similar cumulative chart (Chart G), shows the three series of 
protected areas studied in 1929 and 1934 respectively. In every case it will 
be seen that there was almost no production of new cankers after Ribes 
eradication. 


Since Pibes gradually grow back to some extent in the protected 
areas we might expect the blue lines on Chart E to start to rise again af- 
ter five to ten years. New cankers can now be found in some of the areas, 
covered from 1916 to 1925 on account of the regrowth of Ribes, but the 
study plots and strip lines did not happen to run through one of those 
locations where reeradication is badly needed and where it shovld have 
been carried out several years ago. 


Equally conclusive results have been obtained in the Yestern Area. 
In five areas checked in Idaho in 19% from which the Ribes had oeen re- 
> moved between 1929 and 19°51, only 6/10 of one percent of the trees show 
; cankers developed since eradication. In four similar check areas not 
protected, 28 percent of the trees became infected during that period. 
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OCCURRENCE OF BLISTER RUST INF. IN PROTECTED AND UNPROTECTED AREAS. 
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Another important result of eradication is the fact that it per- 
mits the area to be naturally restocked with disease-free seedlings. Ri- 
bes eradication thus often becomes worth-while even in a stand already 
heavily infected in case the area is naturally reseeding. It was found at 
Kittery Point, Maine, for example, that after eradicating the Ribes com 
pletely from a 3l-acre stand having a 34 percent infection, not only were 
no new cankers formed, in the sample Ribes-free plots studied four years 
later, but new healthy seedlings had appeared, at the rate of 60 trees per acre 
per year. 


Pine Nurseries: Before presenting in detail the progress which has 
already been made in Ribes eradication in the forests of the United States, 
I should like to refer briefly to the protection of the 5-leaf pine planting 
stock in the nurseries operated by the Forest Service, the Forest and Con- 
servation Departments of a number of States, and by private companies. To 
be sure that five-leaf pines will be free from blister rust at the time they 
leave the nurcery it is necessary for them to be grown from seed in a loca 
tion free from European black currants for a distance of one mile and free 
from other currant or gooseberry plants for a distance of 1,500 feet. 


The larger pine-growing nurseries are established in the white vine 
region and under national conditions are more or less surrounded by cultivated 
or wild currant and gooseberry plants. A very much higher degree of efficien- 
cy is required in the removal of the Ribes around such nurseries than is 
needed in the case of the protection of forest stands, both because there 
are so many young trees concentrated in a small area in the nursery and be- 
Cause any nursery trees which become infected may carry blister rust ixto 
new sections when they are shipped out. 


iiost of the larger pine-growing nurseries in the United States have 
by this time received a g@rtain amount of protection against blister rust 
by the eradication of Ribes in their vicinity. Those which ship 5-leaf 
pines interstate are required to obtain federal pine-shipping permits be- 
fore making such shipments, and very careful intensive inspections of the en— 
virons of such nurseries are made before such permits are issued. For the 
summer of 1934, the Division received applications from 42 nurseries whose 
owners desired to make such interstate shipments, and permits were issued to 
oe Many of the other 17 have already brought their premises into satis- 
factory condition, but do not yet happen to have protected pines large 
enoveh for sale. The applications indicate that 11,161,850 five-leaf pines 
were growing in 1934 in those protected nurseries which make interstate 
shipments, and that the owners or operators of such nurseries are planning 
to increase that number to over 18,500,000 in theimmediate future. 


These figures include the Federal Forest Service nurseries, some of 
which have been established only during the past few months, but in most 
cases they do not include the State pine-growing nurseries, since such 
nurseries usually do not ship interstate and do not require federal per- 
mitsSe 
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PROGRESS 


The progress of blister rust control from 1918 to 1934 in the United 
States is indicated on this chart (Chart GG). As stated previously, there 
are 14,200,000 acres of commercially important white pine in the United 
States. The surrounding protective zones increase this to nearly 24,800,000 
acres, the area on which control is needed. Of that amount approximately 
12,600,000 acres have been initially eradicated of Ribes. As shown by the 
blue line about 1,600,000 acres have been reworked. Steady progress was 
made up to 1933 and a sharp increase in production took place in 1934. Of 
the total control erea worked, 4,187,567 acres were covered in 1923 and 1924. 
This increase is partly due to the availability of additional labor from the 
C.C.C. and the use of Public Yorks Allotments, and partly to a large acreage 
worked in the Southern Appalachian Region where scarcity of Ribes made possi- 
ble the extensive use of scouting methods. 


This chart does not include the wort performed in connection with the 
removal of cultivated European black currants in the white pine regions. 
This work has been completed in the Western white and sugar pine region and 
is underway in several States in the Eastern white pine regions. In this 
work 314,542 cultivated bleck currants have been eradicated as a general con- 
trol measure. 


Eastern United States 


Commercial White Pine Area: In the Eastern United States commercial 
areas of white pine are shown on this map (H). The solid green color indi- 
cates the counties in which white pine occurs in commercial quantities and 
the green spots indicate counties containing scattered stands of native or 
planted white pine with commercial value. 








Distribution of Infection: On this map (I) the orange color indicates 
the distribution of blister rust by counties in which it has been found. The 
disease has been present. . in the Northeastern States longer than in other parts 
of the country and infection occurs generally on both host plants. ‘Tithin the 
past three years, the rust has been discovered advancing southward into the 
Southern Appalachian States. Several centers of infection have been found in 
Maryland, Virginia and West Virginia, the most southern point being Nelson 
County, Virginia. The infection centers show a gradual extension of the rust 
southward into the white pine areas of the Appalachian Mountains. 


The rust was found in the Lake States in 1916 and since that time has 
gradually spread throughout the commercial white pine area, being particularly 
abundant in the northern portion of the three Lake States. It has also been 
found in a few places on both host plants in Ohio and Iowa. 


Progress of Control 


Northeastern States 


The progress of control work in the Northeastern States is 
shown graphically by this chart (J), which gives the status of Ribes eradica- 
tion by States up to and including 1934+ Practically all of the white pine in 
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these States is in private and State ownership. The bars represent the total 
acreaze of the control area (white pine acreage plus protective zones) for 

each State, the acreage being shown on the right. The black portion indicates 
the percentage of the total area that: has been reworked, the cross hatch the 
percentage that has been given initial eradication and the blank portion the 
percentage that has not yet been worked. It should be noted that about 75 per- 
cent of the total control area of 12,842,240 acres has been given initial 
protection and 24 percent remains to be worked, while only le percent has 

been reworked. 


Southern Appalachian States 


This chart (K) shows the progress of control work in the Southern 
Appalachian States by ownership classes, the left colum represents the total 
control area of 5,353,500 acres of which 32 percent is in Federal ownership 
as indicated by the middle colum, and 68 percent in State and private owner- 
ship.as indicated by the colum to the right. The cross hatch snows that 20 4 
percent of the total acreage, 6.9 percent of the Federally owned acreage 
end 26.7 percent of the State and privately owned acreage has been given in- 
itial protection. 


hake & tates 


This chart (L) shows the progress of control work in the Lake States, 
the total control area of 1,692,585 acres is represented by the column at the 
left. Of this acreage 1,433,208 acres or 85.9 percent is in State and pri- 
vate ownership as indicated by the middle colum end 259,377 acres is in Fed- 
eral ownership as stown by the colum to the right. Initial protection’ as 
shown by cross hatch has been given to 41.9 percent of ths Federal, 42.6 percent 
of the State and private, and 42.4 percent of the total acreage. 


Western White Pine 


In the West, there are two species of 5-leaf pines of commercial im- 
portance: Western white pine (Pinus monticola) and sugar pire (Pp. lambertiana). 
The commercial stands of the former occur largely in the so-called Inland 
Empire, consisting of the northern half of Idaho as well as Eastern Yashington 
and western Montana. The principal stands of sugar pine are in the Sierra 
Nevada mountains of California, extending northward into southern Oregon. 

Both of these species of pine extend into the Douglas fir area of the Cascade 
Range, but scarcely in commercial amounts. 


There are five additional species of 5-leaf pines in the Western re- 
gion, having some ecmomic importance from the standpoint of watershed protec- 
tioh and having certain recreational values, but which have not thus far been 
considered of sufficient economic or commercial importance to justify the cost 
of their protection from the blister rust, at least in advance of the arrival 
of the disease in the area in which they grow. These are limber pine (Pi, 
flexilis) white bark pine (P. albicaulis)Mexican white pine (P. strobiformis) 
bristle-cone pine (P. aristata) and foxtail pine (P. balfouriana). 


Taking up first western white pine in the Inland Empire region, it has 
been found that there até 2,710,139 acres of western white pine in the Inland 
Empire territory having sufficient commercial importance to justify protective 
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CONTROL AREA AND PROGRESS OF CONTROL WORK 
IN SO. APPALACHIAN STATES 1928-1934 
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CONTROL AREA AND PROGRESS OF CONTROL WORK 
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work, The distribution of this pine is shown in the type map (Map M) the 
shaded areas indicating the outlines of the white pine distribution area 
While the green sections represent the commercial white pine stands. 


This next map (Map N) shows the ownership of the commercial area, 
the National Forests and other sections under the control of the Forest 
Service being indicated by green, the Py,blic Domain by blue, and other 
publicly owned land such as State and county by brown and orange, and 
privately owned lands are shown in red and purple and yellow. 


The condition on these areas will irmediately show that land ownership 
is so mixed in the white pine type of north Idaho as to preclude the possibil- 
ity of control of blister rust unless all land ownership is considered in the 
control program. The only possible exception to this statement is the case 
of Forest Service lands on the Clearwater National Forest, the Coeur d'Alene 
National Forests, parts of the Kaniksu National Forest, and on a number of 
areas on the Kootenai and Cabinet National Forests. The prosecution of a con- 
trol program. by the Forest Service alone on the St. Joe National Forest;. how- 
ever, would, as this map indicates, be a practical impossibility over most of 
the area concernede The land ownership within the control areas is further 
complicated by the status of tax delinquent lands. A total of 464,124 acres 
of commercial white pire land in this region ve tax delinquent from one to 
seven years. Undoubtedly some of this land will revert to Federal ownership. 


The next chart (Chart 0) illustrates the proportion of the commercial 
pine arenxs owned by these various agencies. The left-hand bar represents the 
total erea of the commercial stands. It will be seen that about half of this 
area, namely 1,343,874 acres, is National Forest land. Tu.iv States concerned 
own 367,003 acres, while large and small owners and the railroads own 919,873 
acres, the small balance being represented by county-owmed lands (40,449 acres) 
and the Public Domain (38,930.acres). 


The white pine blister rust has been established in this region since 
about 1923, although it was not discovered until 1927. Western white: pine 
has proven unusually susceptible and at each point at vhich the blister rust 
has become established it has rapidly developed to a point where it was caus- 
ing severe damage. 

t 

The next map (Map F) shows the location of the pine infection centers 
which have thus far been discovered in the region. Attention is called par 
ticularly to the situation in the Coeur d'Alene and St. Joe National Forests 
and to the numerous infections in the privately ormed areas just west of the 
Clearwater and St. Joe National Forests. 


From the time infections in the West were first discovered, it has 
been recognized that the sitvation in the western waite pine belt of fered 
particular difficulties on account of the inaccessibility and rugged nature 
of a major part of the territory and the heavy concentrations of Ribes 
growing along streams. Further acquaintance with the pire growing areas 
has resulted in dividing them into four types in two of which, namely types 
1 and 4 (Chart Q), the Ribes are vigorously growing and increasing in num- 
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ber on ascount of the favorable conditions including relatively open growth 
or an adeauvate supvly of water, type 1 being relatively open cowmtry from 
recent burns, ond type four being the stream type. In types two and three, 
the forest cover is of such a nature that the Ribes are either not increasing 
or are decreasing in numbers, although they «re numerous enough so that they 
are responsible for considerable rust spread. The differences between these 
four groups are especially important from the standpoint of the ultimate 
amount of work which will have to be done, since types one and four in or- 
der to protect the pine adequately Will have to be covered several times 

at intervals of comparatively few years, while one working with a partial 
second a number of years later are generally sufficient to place types two 
and three on a low cost maintenance basis. 


The progress of the work on each of the classes of land is shown 
(Chart Q). Attention is particularly called to the stream type (type 4) 
of which there are only 171,294 acres in the entire area. About two-thirds 
of this type (95,481 acres) have already been worked. In spite of the 
small size of the area it represents the most dangerous type since the Ri- 
bes grow so vigorously and the Ribes species concerned are unusually high- 
ly susceptible to rust and produce an enormous quantity of spores. The 
next most important type is tyne one, of which there are 1,089,345 acres in 
the areae Only about one-third (356,155 acres) of this trpe has been covered» 
The bar at the left shows the general situation throughout all the com- 
mercial white pine stands of the Inland Empire. Of the entire Oy bho bee 
acres slightly more than one-third has been covered by this time (1,076,623 
acres) » 


The next chart (Chart R) shows the progress cf th work by lana 
ownership classes. Of the 1,382,804 acres under Feceral cymership and ju-~ 
risdictidon, somewhat less than half, namely 646,733 acres have been covered. 


The acres in which this work has been done are shown on this map 
(Map S). Only the stream-type sections have been covered in the areas shown 
in yellow. Initial working of the entire woodland has been carried on ov— 
er the area marked green and the small section shown in blue has been work- 
ed the second time. The unwrked areas bearing commercial stands are 
shown in brown. 


Recently a careful analysis has been made of the work vhich remains 
to be done in the Western white pine territory from the standpoint both of 
man-hours and of acres.e During 1934, 3,786,640 man-hours have been used in 
the coverage of 672,092 acres. It is found that a continuation of about 
the same program for the next three years would result in covering the en- 
tire area the first time, and would make it possible to cover a second time 
about two-thirds of the area which had already been covered once, and woaien 
is most pressing on account of the vigor of the Ribes growth. It wuld 
then be possible to drop the program to about one-third of its present size 
for several years. The territory would then be ona maintenance basis 
which would probably neednot more than about 1/20 of the present number 
of man-hours to maintain in a satisfactory condition for the future main- 
tenance of the western white pine in a disease-free condition. 
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Sugar Pine 
Turning to the sugar pine region, the information for California 
and Oregon is shown on two separate groups of charts and maps. This one (Map 
T) shows in gray the area in which sugar pine is growing in California, and 
in green the areas in which it is of commercial importance. The next chart 
(Chart U) shows the land ownership situation in California where about half 
of the pine is in the National Forests. 


It should be pointed out in cmnection with the California program 
that the white pine blister rust has not yet reached that State, although 
it is spreading down through Oregon and infections can be expected to be 
picked up in Califormia at any time. Accordingly, it has been possible to 
devote attention in California thus far primarily to experimental operations 
with a view to reducing costs and finding methods by which the work can be 
carried out with the greatest efficiency and economy. Such experimental e- 
radication was begun in 1926, and by the end of 1932 had covered 32,215 
acrese It was expanded somewhat in 1933, but during the present year was 
materially increased so that the total area covered by this time amounts to 
261,963 acres, as shown on the chart (Chart V). The total control area in 
California amounts to 2,004,320 acres. 


The locations of the worked and unworked areas are shown on the next 
map (Map W). The green spots show those where the initial working has been 
completed, the blue spots represent the few sections which have been covered 
the second time, while the main body of the commercial sugar pine stands are 
shown in brown as not having received protection su yet. 


In order to work the 190,935 acres covered in California during the 
past summer season, it has been neeessary to use 490,680 man-hours of labor. 
In surveying the situation for the future, it appears that an ideal arrange- 
ment would be to increase this amount gradually for five or six years until 
about double the labor was being used as has been employed in 1934. From 
then on, the work could be materially decreased. Eventually, it is believed 
that the sugar pine stands can be kept on a maintenance basis of continued 
future production without fear of loss from the white pine blister rust by 
the use of not over 500 man-months a year as part of the regular forestry 
program of the National Government and the private owners. 


As already stated, the sugar pine area also extends into Oregon. This 
map (ijap X) shows the part of Oregon in which the commercial white and sugar 
pines are found, spots in the northern half of the area representing Western 
white pine, and plantations, and those in the southern half natural stands 
largely sugar pine. The green sections have already been worked. The com- 
mercial areas of white pine and sugar pine in that State: total 195,986 acres. 
These stands are largely in private hands, and about 1/6 of both the private 
and Federally owned pine has been covered in blister rust control. 


Mr. Wyckoff of the Spokane office of the Division is in charge of the 
Western blister rust work and has prepared the maps and charts used for that 
area and is available for answering my questions concerning them. 
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COOPERATION 


It should not be understood that all this blister rust control work 
has been done by the Federal Government through appropriations to the De- 
partment of Agriculture. As soon as the preliminary experimental work over 
15 years ago showed that local Ribes eradication would result in the pro- 
tection of single pine stands regardless of the continued presence of blister 
rust in the general area, a policy was adopted of leaving the actual labor 
cost to the private owners, States or local communities with the Federal 
Government bearing the expense of supervision, coordination, preeradi cntion 
surveys, location of valuable pine ‘stands and checking the results. 


Control work is carried on in cooperation vith 31 States and through 
them with local agencies and land owners. Also cooperation is given to Fed- 
erat agencies administering public lands such as the Forest Service, Nation- 
al Park Service, and Indian Service. The Bureau uses its organization OL 
highly trained and experienced personnel to coordinate the control 
activities of the several cooperating agencies and through leadership, 
technical direction and supervision, brings sbout a wmified effort and 
high standard of eradication efficiency in the establishment and main- 
tenance of control over extensive forest areas. 


Ag shown in this chart (Chart Y) the expenditures by States and local 
ogencies in the Northeastern States up to 1933 actually exceeded the 
funds spent by the Federal Department. In the western white pine area, 
States and private owners have borne $141,000 of the cost of the work 
from 1928 to 1954, inclusive. The depression which was gradually becom- 
ing more severe by 1932 seemed to make it difficult or impossible for 
pine owners and local communities to continue to carry their share of 
the expense. Meanwhile the blister rust was continually becoming worse 
in the unprotected areas and threatened to be responsible for irreparable 
damage by the time pine owners and local governing aencies could get 
back on their feet financially. Accordingly, the Public Works Adminis- 
tration in August, 1933, made an allotment of $2,080,000 to be available 
until next June (1925). For the present fiscal yerr no regular appro- 
priation was made for blister rust work by Congress and the entire regular 
expense including the administrative, supervisory, labor and all other 
regular phases are being carried by this emergency allotment, about 
$1,000,000 of the amount being available : this Piscal years 


Meanwhile another factor, the Emergency Conservation Work, 
operating through the Civilian Conservation Camps, has entered the 
picture. Also relief agencies of various kinds have assigned laborers 
in several areas to blister rust activities. 
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COOPERATIVE EXPENDITURES BLISTER RUST CONTROL 
NORTHEASTERN STATES 1918 —1933 


EXPENDITURES BY STATES, 
COUNTIES TOWNS AND 
INDIVIDUALS 
55.9% 


FEDERAL FUNDS 
44.1% 





TOTAL EXPENDITURES: $4,855,034.67 
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Acreaze from which Ribes was eradicated by regions 
and programs (19%) 
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: Acreage worked 1934 | E.0.W. ERs Reg. & PelAe _ 
N.E. States 814, 229 45.9 1.6 D200 
| Soe App. _ 36a, 422 52 0 ier: ae 
W. Wh. Pine 673,232 320 1.5 66.5 
Region wiles! ces wee hee 
Sugr Pine 215,273 0.5 Ae) 99.5 
Region ere eee 
TOTALS 3,151,720 e961 | Sel | 67.8 
RA A RE SE oe one arene ponerse wore sac ariiennsae EIS SSE 


The five circles on this chart (Chart Z) show how the acreage covered 
in 1934 has been taken care of. The red shows the proportion of the acreage 
covered by the C.C.C. and white that covered by relief labor. The green ine- 
cludes the acreage for which the labor cost was paid out of the P.WA. allot~ 
ments to the Bureau, the Forest service and other agencies, and such coopera- 
tive funds as were available this year. In addition, the expenses of coordin- 
ating and directing all these classes of labor, (includimw C.C.C. and relief) 
were borne by the Public Works allotment. 


This next table (Chart AA) shows in sore detail the part played by 
the C.C.C. since its organization in 1933. It will be scen thet all agencies 
combined during the past two seasons covered 4,187,567 acres, of which the 
C.C.C. were responsible for 1,542,837, or 37 percent. The value of the 
C.C.C. for this purpose varied greatly in the different regions. In the 
Northeastern States they took care of 45 percent of the ewreage, in the 
North Central States 64 percent and in the Western white pine region 42 percert. 
On the other hand, they covered only 7 percent of the work done in the Sugar 
Pine belt and only 12 percent of the work accomplished in the Appalachian 
Regione 


It should be pointed out that in the case of the Southern Appalachian 
Region and in parts of the other States, the pine is in such scattered stands 
and Ribes occur in such comparatively small numbers that an organization 
such as the C.C.C. can be of very little assistance. In other regions they 
can perhaps provide the bulk of the labor if the camps are satisfactorily 
located for the purpose and if a capable and experienced blister rust or- 
ganization is maintained for preeradication surveys, supervision and check- 
inge 
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FULURE 


At this conference we are especially interested in the possible fu- 
ture of the blister rust problem. In accomplishing such progréss as has 
already been made in protecting the commercial white pine areas in the 
United States, a wide variety of public and private agencies have had their 
part. Hach of the various plans of cooperation tried, has been successful 
in establishing commercial control of blister rust under forest conditions 
with the possible exception of a method used in one of the New England 
States for several years. There the owners were expected to do the Ribes cra- 
dication work themselves with the assistance of and winder the direction of 
an inadequately trained tom foreman. Under this plan the efficiency was 
so low that infection has continued to incrense in the pine stands of that 
region. 


Competent supervision is essential in proper control in order to 
accomplish results and to avoid the waste of funds. The Federal Department 
of Agriculture through this Bureau and the Forest Service vould appear to 
be in the best position to provide uniformity and efficiency in thi¢ su- 
pervision, both because its organization covers the entire United States 
and becausevof the extensive experience of its persomel. It can be ex 
pected most satisfactorily to take the responsibility, first, for locating 
the pine stands which are worth protecting; second, for the preeradication 
survey to determine where the Ribes are numerous enough to require removal 
by a crew; third, for mapping, outlining and planning the crev work, and 
fourth, for checking the results to be sure that there have not been go 
many Ribes missed as to endanger the pine. 


A second Federal responsibility which cam hardly be shifted is the 
cost of labor on the National Forests and other Federal property. The 
Forest Service representatives here will doubtless discuss that problem. 


On the other hand, it is an open question whether the cost of labor 
for the actual crew work on private and S,ate land should be borne in any 
large part by the Federal Government. One of the objects of this confer- 
ence is to learn the feeling of those in attendance as to whether the 
states, counties and townships are ready to assume that part of the work 
and whether the private owners should, and are in a position to, bear 
those costs themselves. 


ALTERNATIVES 


seSore closing, it seems best to mention briefly certain other pha- 
ses of the blister rust control problem which may be overlooked in any 
enalysis that is confined to the financial relations of cot to returns. 
Among these is the question, "hat is the alternative to blister rust con- 
trol in white pine growing regions?" The States and owners concerned do 
not have a choice between white pine and other kinds of trees in the way 
in which a farmer can choose to plant either oats or corn, or either tobacco 
or cotton. The destruction of white pine leaves much of the land useless 
and valueless. The white pine is seeding itself on increasingly large 
areas and in the Appalachian Region seems likely to take the place of the 
nearly vanished chestmt. If these pine trees are to be slowly killed by 
blister rust before they can reach a size of any value, they will have 
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occupied the ground for the intervening period and destroyed the only pos- 
sibility of the land's returning a profit to the community. If the forests 
of these areas are to be of any value, therefore, it becomes necessary to 
compare the cost of Ribes eradication with that of cle-rring the land and 
planting it to some different kind of tree at a cost of $10 to $15 per 
acre, or much more, as well as to consider the reduced value of the less 
desirable species which must be substituted. There also arises the 
question of what to do with those mixed stands in which white pine ig 

the only tree of high enough quality to carry the costs of a lumber opera- 
tion. In such regions cutting will have to be discontinued if and when 
any considerable proportion of the white pines begin to die of blister 
rust. In such regions white pine may be the only basis of continued 
commmnity existence. Instances of this kind occur not only in the remote 
sections of the Bitter Root Mountains and the rest of the Inl-nd Empire 
but also in parts of the New England States. Representatives of these 
areas are doubtless present and I refer to that situation at this time 
only because it forms an importance part of the whole picture. 


Another aspect of the blister rust control problem is its relation 
to unemployment. The staady intensification of blister rust in the 
United States for two decades and the great acreages of pine to be pro- 
tected has made foresters wonder whether it would ever be possible to 
obtain enough labor to carry out the needed work. In the last several 
years, however, this country has had to make provision for taking care of 
large numbers of people who could not be placed in industry. During the 
past summer, some 19,000 men have been employed in removing the currant 
and gooseberry plants on 3,151,000 acres of land. Two-thirds of these men 
were enrolled in C.C.C. camps and the remainder have either been employed 
directly for this work or have been assigned from relief agencies. Only 
very limited expenses for materials are necessary. These are to carry out 
Ribes eradication in those léicalities where hand pulling is impracticable. 
The Blister rust control project thus offers opportunity for using laborers 
in very considerable numbers on useful and profitable work at little ex- 
pense for materials and equipment. On the other hand, the destruction of 
pines by blister rust would destroy communities and industries, and further 
aggravate the unemployment problem. 


SUMMARY 


The discussion of the present status and possible future of blister 
rust control may be summarized as follows: 


1. White pine is an important forest tree in some 31 states, el of 
which have been reached by blister rust. 


2. The standing timber has a stumpage value of some $400,000,000 and 
is the basis of the economic life of many extensive parts of the United 
States. The mill value of the 5-leaf pine cut in 1929 was over $50,000,000. 
Stands considered of present or future commercial value cover 14,200,000 
AOLeS ein tne. S. 


$e Where blister rust has reached an area, white pine cannot survive 
long enough to reach a size of value for cutting if currant and gooseberry 
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plants are growing in the vicinity to spread blister rust infection year 
after year. In the future, it will never be possible, at least: in the 
Northeastern States and the northern Rocky Mountain Region, to produce a 
crop of white pine in the presence of Ribes. 


4, The average costs of initial Ribes eradication vary from 24 cents 
to about $3.00 per ecre in different regions, as compared with costs of $10 
to $15 per acre to plant species other than white pine. 


Se During the past 15 years, over halt of the white pine stands of. 
the United States have been protected by initial Ribes eradication. 


6. To mature a crop of pine 60 to 100 years old, most pine stands 
must have the Ribes removed in the vicinity two or three times at intervals 
of 3 to 15 vears depending on conditions. 


7. Blister rust control has important angles from the standpoint of 
unemployment end of the continued maintenance of community life in white 
pine growing areas. 


8. Important questions for consideration as to the future include: 
To what extent are further investigations as to control mensures needed to 
reduce the costs of eradication in some sreas?- What are the best ways and 
means of finencing the needed field program of continued Ribes eradication, 
with srecial reference to the cost of labor on private ard state land ond 
the pa.t which such organizations as the Civilian Conservation Camps and 
the va:ious relief agencies can take in continuing this work, in connection 
with the blister rust control wit which is organizel to promote the ciffi- 
ciency of control operations, direct and coordinate she work where it is 
most needed, nnd check the results? 





